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Communication Theory II, Third Year 
Electronics and Communication Department 



1- Find the trigonometric and exponential Fourier series of the periodic impulse 
train (Dirac comb function) shown in figure 
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2- For each of the following signals: (a) express g(t) as a function of time, and 
(b) find its Fourier transform 
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A truncated cosine signal 
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3- Sketch G(W)= rect((W-4)/2), then find and sketch the inverse Fourier 
transform of G (W). 

4- Prove the following: 

(a) The dilation "Scaling "property of the Fourier transform 

(b) The duality property of the Fourier transform 

(c) The time-shifting property 

(d) Use the duality property to prove the frequency-shifting property 

5- Assuming that fc is larger than (1/T), determine the Fourier transform of the 
radio frequency RF pulse: g{t) = Arect^*] cos(2ji;/^0 

6- Using differentiation property, find and sketch the Fourier transform of the triangle 
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g(f)=A(f/i) 
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Table of Fourier transform 
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Properties of Fourier transform 



Operation 
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Scalar multiplication 
Addition 
Conjugation 
Duality 

Scaling (a real) 
Time shifting 

Frequency shifting Udq real) 
Time convolution 

Frequency convolution 

Time differentiation 

Time integration 
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Fourier transform 
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Fourier series 
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